Current widespread use of ecological terms such as variability, heterogeneity and homogeneity is misleading and prevents ecologists from reaching a terminological consensus on what is meant when discussing these concepts, in particular with regard to the descriptor 'heterogeneous.' We propose the use of 'inhomogeneity' to define patterns or processes exhibiting a scale-dependent structure, whether spatial or temporal. Thus, the concept of 'inhomogeneity' can be regarded as a structural ecological entity. A descriptor exhibiting different kinds of inhomogeneity, either spatially or temporally, will then be qualified as being heterogeneous. The terminological consensus introduced here in the particular frame of ecological sciences is finally discussed and generalized to the actual scientific thought process.
Basically, 'variability' in ecology indicates changes in the values of a given quantitative or qualitative descriptor; it is distinct from 'heterogeneity', which refers to a composition of different entities or kinds of elements [1, 2] . However, this distinction is not as clear as may appear at first glance, with meanings essentially dependent on the choice of approach [3, 4] . Even papers devoted to the synthesis of these concepts [1, 3, 4] are generally misleading, in that spatial and temporal heterogeneity are used to describe spatial or temporal variability, respectively, irrespective of the basic previous definitions. Moreover, definitions themselves appear to be highly variable even within a collective synthetic work on the subject [6] . For instance, van Hes [7] defined spatial heterogeneity as an equivalent of spatial autocorrelation, whereas Davis [8] proposed a clear distinction between these two concepts. Furthermore, within the framework of ecological applications of fractal geometry [9, 10] which are becoming increasingly popular in marine ecology [10] [11] [12] [13] , scale-dependent properties leading to fractal dimension estimates have also been regarded as a way to characterize space-time heterogeneity [14] . In marine systems which are now widely recognized to be highly structured in space and time [15] , there is a real need for additional focus placed on the knowledge of both physical and biological patterns and processes [16] which are often referred in terms of 'temporal intermittency' and 'spatial heterogeneity' [17] .
Such ambiguities should be all the more doubtful given the actual tendency for ecologists to develop more complicated theoretical frameworks for ecological processes that operate at multiple spatial and temporal scales [18] . Indeed, in spite of an impressive body of literature on the subject, this field of research still seems in its infancy. Arguably, one of the key factors hampering progress is the lack of a consensus on what it means for a given descriptor to be, or to be regarded as being, 'heterogeneous'. We thus introduce the concept of 'inhomogeneity,' seldom used in the literature, but as a synonym of 'variability,' 'non-homogeneity' or 'nonuniformity' [19, 20] , which we hope could open new horizons and help ecologists to reach a terminological consensus. The concept of 'inhomoneity' is then regarded here as a way to describe the variability of a descriptor structured in space or in time in terms of scale-dependence. A structured descriptor will then be inhomogeneous in space or in time (Fig. 1A) , whereas a non-structured descriptor cannot be distinguished from observational 'white' noise (Fig. 1B) . Considering that an ecological entity can be basically regarded as a pattern bounded in space and/or in time [21] , an inhomogeneous (as a non-inhomogeneous) descriptor can then be regarded as a structural ecological entity. Thus, 'heterogeneity' will not be applied to the variability of a given descriptor in space or in time as widely done [22] , but rather to patterns and/or processes exhibiting different levels of structure (i.e. inhomogeneity) over space or time and hence corresponding to different driving processes. However, the proposed terminological approach does not provide an absolute means with which to describe ecological patterns and processes, being that the perception, and then the characterization, of a given descriptor is intimately intertwined with grain and extent of the related sampling scheme [23, 24] .
A few examples taken from marine ecology -but this does not yield to a loss of generality as far as the proposed new terminological frame can be applied in any ecological fields -illustrate some of these problems. In marine ecology, some results [25] have shown on the basis of multifractal anlayses that temporal fluctuations of both phytoplankton biomass and temperature could be regarded as inhomogeneously distributed for time scales ranging from 1 second to 12 hours. Nevertheless, temperature fluctuations are similarly structured (i.e. inhomogeneous) over the entire range of available scales, while phytoplankton biomass exhibits two distinct scales of inhomogeneity. Thus, inhomogeneous temperature and phytoplankton biomass fluctuations can be regarded as being respectively homogeneously and heterogeneously distributed in time (Fig. 1C) . Fractal analyses conducted on time This illustration is based on hypothetical power spectra, where E(Φ) is a spectral density related to either a frequency f or a wavenumber k following that the descriptor is regarded in time or in space, respectively. A homogeneous descriptor can be either structured (i.e. inhomogeneous; (A) or non-structured (i.e. non-inhomogeneous; (B) in time or in space. An inhomogeneous descriptor can be heterogeneous in time or in space (C), depending on the scales. Finally, an inhomogeneous descriptor over an entire range of scales can be heterogeneous either in time or in space, following that its inhomogeneous properties evolves in space D i (D) or time T i (E), respectively.
series simultaneously recorded at different depths leads to further conclusions [12] . Indeed, the structure of the variables in question (i.e. temperature, salinity and phytoplankton biomass) is inhomogeneous over a large range of scales; however, these temporal inhomogeneous structures are a function of water depth, which gives rise to spatial heterogeneity (Fig. 1D) . Similar analyses conducted on the vertical fluctuations of temperature, salinity, light transmission and phytoplankton biomass in tidally mixed waters indicate that temperature, salinity and phytoplankton are inhomogeneously distributed, whereas light transmission did not exhibit any kinds of spatial inhomogeneity [13] . Furthermore, the spatial inhomogeneities of temperature and salinity are homogeneous over time, whereas the one of phytoplankton biomass indicates a temporal heterogeneity related with tidally induced advective processes (Fig. 1E) . Light transmission, which remains non structured over time, also exhibits a form of temporal homogeneity. In summary, these previous illustrative statements clearly indicate that a descriptor inhomogeneous (or not) in space and/or in time can be either homogeneous or heterogeneous in space and/or in time.
The previous propositions suggest some terminological specifications in comparison with basic systemic approaches. For instance, hierarchical approaches, initially developed in the framework of landscape analysis, have been devoted to describe "how heterogeneity changes with scale" [26] . On the contrary, following our approach, a system considered as being hierarchical must be viewed as a heterogeneous system presenting different scales of inhomogeneity. In that way, the main point of hierarchical theory should be rather regarded as the way to describe how inhomogeneity changes with scales. Moreover, the concepts developed in the present paper could also be regarded as a way to complement hierarchical approaches in the sense that they allow to describe how the structure of a given descriptor, hierarchical (Fig. 1C) or not (Fig. 1D, E) , evolves in time and/or in space. These concepts could subsequently provide an efficient framework to reconcile space-and time-oriented approaches. Indeed, a descriptor exhibiting different inhomogeneous structure will be regarded as being heterogeneous, the inhomogeneity fluctuating either in space or in time, which is still actually not widely done [1, [3] [4] [5] [6] .
Finally, one need to be aware that these terminological ambiguities are not a matter of fact in ecological sciences in particular, but rather seem to be the rule in science in general. To assess this in more details and to generalize the approach proposed in the present paper, we surveyed all papers reporting the terms 'variability', 'homogeneity', 'heterogeneity', 'inhomogeneity' and 'intermittency' that appeared in the journals Science and Nature, from 1995 to 2000, and 1998 to 2000, respectively. From the 1627 papers resulting from this survey (Table 1) , it clearly appears that 'variability' and 'homogeneity' are systematically used to described the fluctuations and the absence of fluctuations in the distribution of any given parameter, respectively [27, 28] . However, the terms 'heterogeneity' and 'inhomogeneity' are definitely far from being precisely defined, while the term 'intermittency', sparsely found in the literature (Table 1 ) has a more constant meaning. Thus, as previously noticed in ecological sciences, the term 'heterogeneity' is mainly used to describe the fluctuations, i.e. the 'variability' [1, 2] , of a given process, as ". . . velocity heterogeneity . . ." or ". . . temperature heterogeneity . . ." in the Earth's core [29, 30] , as widely done by many biologists and ecologists [31, 32] . 'Heterogeneity' seldom fits to the basic definition of different entities or kinds of elements [1, 2] , and when it is the case, the corresponding papers are most of the time related to ecological sciences [33] . In particular, this demonstrates that such terminological ambiguities are far from being an ecological specificity, and that ecological sciences are finally not so badly off. On the other hand, the very violent and a priori unpredictable fluctuations perceptible in turbulent velocity and scalar fields, financial markets fluctuations or medical sciences are systematically described in terms of 'intermittency', thus describing a specific kind a variability, and opposed to 'homogeneity' [34] [35] [36] [37] . Finally, the concept related to 'inhomogeneity' refers without distinction to the 'variability' of a given descriptor, e.g. ". . . the isotopic inhomogeneity of this material: the variability in its sulfur-34/sulphur-32 isotope ratio . . ." [19] , its 'heterogeneity' [38] sensu [1, 2] , or its 'non-homogeneity' [39] . Table 1 . Results of the bibliographic survey of all papers reporting the terms 'variability,' 'homogeneity,' 'heterogeneity,' 'inhomogeneity' and 'intermittency' in the title ( * ), the abstract ( * * ), or anywhere in the text ( * * * ) that appeared in the journals Science and Nature, from 1995 to 2000, and 1998 to 2000, respectively. The challenges faced by ecology in particular, and science in general, have pushed the field into a new realm of endeavor, where both theoretical and empirical scientists need to be trained in more sophisticated sampling strategies, statistical and modeling techniques. Nevertheless, such developments should be in vain without the emergence of a general consensus on what is meant for a given pattern or process to be 'heterogeneous', which is at the core of the actual scientific thought process. One may hope that in the near future, much hard work and a terminological consensus may ensure the emergence of a science that will provide effective, unified and scientifically sound tools for analyzing the structure of systems operating on different spatial and temporal scales.
